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Abstract. —The family Chrysopetalidae is represented in the Pacific coast of

Panama by three genera: Bhawania Schmarda, 1961, Paleanotus Schmarda,

1961 and Chrysopetalum Ehlers, 1864. Up to now, the latter genus was rep-

resented by a single species, Chrysopetalum occidentale Johnson, 1897. During

a study carried out at the National Park of Coiba (Pacific coast of Panama),

three species of this genus were found: C occidentale and two new species:

C. elegantoides n. sp. and C. maculata n. sp. In this paper the two new species

are described and a key for identification is provided. Chrysopetalum elegan-

toides closely resembles the descriptions of C. elegans Bush, 1900 and C
ehlersi Gravier, 1901. The paleae and neurosetae are very similar to those of

C elegans, but specimens from Coiba lack interramal glands like C. ehlersi.

Chrysopetalum elegantoides differs from C ehlersi principally in the tips of

paleae and the length of the blades of the neurosetae. Chrysopetalum maculata

differs from all others within the genus in having a wide body and broad paleae

and in the lack of spines. The most similar species is C. heteropalea Perkins,

1985; both species lack spines (sensu Perkins) and have several symmetrical

paleae; but the paleae of the C. maculata are ornamented with knobs, lacking

the transverse ridges that are typical of C. heteropalea. The presence of C.

occidentale in the area is verified.

Polychaetous annelids are poorly known Schmarda, 1961 and Chrysopetalum Ehlers,

in the Panamanian Pacific, and only few 1864, and four species: B. goodei Webster,

studies in this area have provided records 1884, B. riveti (Gravier, 1908), P. chryso-

of these marine animals (Monro 1928a, lepis Schmarda, 1861 and C. occidentale

1928b, 1933a, 1933b; Fauchald & Reimer Johnson, 1897, have been reported. The

1975; Fauchald 1977a; Lopez et al. 1997). present paper increases the knowledge of

Investigators from the Laboratorio de In- this family in the area offering a description

vertebrados y Biologia Marina of the Univ- of two new species of Chrysopetalum, as

ersidad Autonoma de Madrid have been well as verifies the presence of C. occiden-

working at the National Park of Coiba since tale.

1996 in order to increase the knowledge of The National Park of Coiba (7° 10' to

the marine fauna in general (San Martin et 7°53'N and 81°32' to 81°56'W) is a marine-

al. 1997), and the polychaetes in particular terrestrial area, protected since 1991. It is a

(Capa et al. 2001a, 2001b, 2001c, San Mar- set of a large amount of islands and islets,

tin et al. 1998). the largest being the one which gives the

The diversity of genera and species of the name to the Park. The study of the fauna

family Chrysopetallidae in the Panamanian and flora of this Park is very important is-

Pacific appears to be low; only three gen- sue for several reasons: the eastern central

era: Bhawania Schmarda, 1961, Paleanotus Pacific has a special biogeographical inter-
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est due to its past connection with the pre-

sent Caribbean (Laverde-Castillo 1986); the

lack of human impact; and the few studies

carried out in the area.

Material and Methods

The samples were collected during four

expeditions carried out between Jun 1996

and Sep 1998. Different substrata were

sampled: blocks of dead coral (Pocillopora

spp.), epibionts from dead gorgonians {Pa-

cifigorgia sp.) and living oysters (Hyotisa

hyotis) and coarse sand. Samples were col-

lected in three different ways: the blocks of

dead coral Pocillopora spp. (approximately

4 kg) were sampled by SCUBAand im-

mediately put into a bag, the blocks were

then placed in sea water for 24 h in order

to induce the organisms to leave the coral

cavities due to short supply of oxygen; the

remainder of the organisms were extracted

by fragmenting the branched blocks; the

polychaetes associated with dead gorgoni-

ans and living oysters were sampled by

SCUBA, by removing the substrata and

scraping off their surfaces; and for sam-

pling the polychaetes in coarse sand, a corer

9.5 cm diameter and 1 liter volume was

used, and the sediment was washed through

a 0.25 mmgauge mesh sieves.

The samples were fixed in a 10% form-

aldehyde-seawater solution and preserved

in a 70% alcohol solution. For identification

a Olympus SZ30 stereomicroscope and

Olympus CH30 optical microscope were

used. Parapodia from most of the specimens

were removed and slide mounts were made
in glycerine gel. The drawings were made
to scale, with a drawing tube, in a Nikon

Optiphot optical microscope equipped with

interference contrast optics (Nomarsky).

Scanning electron micrographs (SEM) were

made using standard procedure. The speci-

mens in 70% alcohol were introduced grad-

ually in solutions more concentrated in ac-

etone. The specimens were critical-point

dried in carbon dioxide, coated with gold

and viewed through a SEMPhillips XL-30

system, in the SEMunit at the Universidad

Autonoma de Madrid. The specimens are

deposited in the Museo Nacional de Cien-

cias Naturales de Madrid (MNCNM),
Spain.

The sample sites, co-ordinates and habi-

tats are provided in Table 1. In 14 samples

studied, a total of 65 specimens of Chry-

sopetalids were identified belonging to only

one genus, Chrysopetalum, and three spe-

cies.

Results

Genus Chrysopetalum Ehlers, 1864

Type species. —Chrysopetalum fragile

Ehlers, 1864.

Diagnosis. —Medium in size, up to 65

segments. Prostomium rounded, partially

retracted into anterior segments (about pos-

terior margin of the fourth segment), with

two pairs of eyes generally in rectangular

disposition, anterior pair larger than poste-

rior ones. A pair of elongate ventral palps.

Pair of long lateral antennae emerging ven-

trally on anterior margin of dorsal surface,

and short median antenna, fusiform, origi-

nating behind anterior eyes. Caruncle at-

tached on posterior dorsal margin of pro-

stomium, smaller than prostomium, sphae-

roidal, and reaching the end of fifth setiger.

Ventral mouth opening with triangular or

rounded cover, extending from anterior

margin of fifth segment. Peristomium re-

duced, only visible as lip covering the

mouth. First two segments each with pair

of dorsal and ventral cirri, similar to those

following segments. First segment asetig-

erous, second segment only with notosetae.

From third segment, parapodia birramous

with notopodial paleae (modified notosetae)

and compound spinigerous neurosetae on

anterior segments, changing to compound
falcigerous neurosetae through posterior

segments. Dorsal cirri with long cirrophores

and long cirrostyles with wide basis and fi-

liform distal part. Ventral cirri shorter, but

similar in shape. Dorsum partially covered

by flatened paleae, distally serrated, with
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internal longitudinal ribs and transverse

chambers. Paleae of middle segments form-

ing at least three groups arranged in semi-

circular or straight row, covering dorsum,

extending from bundles occupying 0.5 to

0.67 of segmental width, serrated on both

margins. Some species with an additional

row of anterior spines. Middle group paleae

consisting of two or three irregular trans-

versely arranged rows of long and slender

paleae originated in up to eight develop-

mental centers, median paleae symmetrical,

each with up to 12 internal longitudinal

ribs, lateral ones with tips asymmetrical,

bent toward middle of group. Lateral group

paleae consisting of up to 10 more slender,

symmetrically tipped, laterally orientated

paleae, also with internal ribs. Midline

group paleae arranged in longitudinal to

slightly oblique row of up to six; each bent

medially and posteriorly, shorter, slender

than middle group paleae, with almost sym-

metrical tips. Compound falcigers with

blades decreasing in size dorsally to ven-

trally, unidentate, with hooded tips and ser-

rated margins. Pygidium with pair of anal

cirri similar to dorsal cirri (Perkins 1985,

San Martin in press).

Chrysopetalum elegantoides new species

Figs. 1, 2

Material examined. —Holotype:

CM2NOV97(MNCN 16.01/853 la), para-

types: CM2FEB97(2) (MNCN 16.01/

8352), CM3FEB97(1) (MNCN 16.01/

8533), CM4FEB97(21) (MNCN 16.01/

8534), CM2NOV97(5) (MNCN 16.01/

8531b), CM4NOV97(2) (MNCN 16.01/

8535), CM5NOV97(l) (MNCN 16.01/

8536), CM1SEP98(6) (MNCN 16.01/

8537), CM5SEP98(1) (MNCN 16.01/

8539), CUAL8JUN96(1) (MNCN 16.01/

8541), CUAL2FEB97(1) (MNCN 16.01/

8541), CUAL5FEB97(8) (MNCN 16.01/

8543).

Additional material examined. —
CM3FEB97(fragments), CM4FEB97 (frag-

ments), CUAL8FEB97(fragments).
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Fig. 1. Chrysopetalum elegantoides n. sp. Paratype CM1SEP98. A: Right parapodium, setiger 33, anterior

view; B: Same, posterior view; C: Tip of symmetrical palea, middle group; D: Tip of palea, lateral part, middle

group; E: Palea, lateral group; F: Palea, midline group; G: Spine, anterior group; H: Upper compound falcigerous

neuroseta, middle segments; I: Lower compound falciger; J: Middle compound falciger. Scale A, B: 68.25 |xm;

C-J: 20 |jLm.
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Other material examined. —Chrysopetal-

um elegans MNCN16.0 1/4 107, MNCN
16.01/4194, MNCN16.01/4201, MNCN
16.01/4195 from Cuba, loaned by de Museo
Nacional de Ciencias Naturales de Madrid.

Chrysopetalum elhersi 1941.4.4.238 and A39
from Red Sea, 1969.192 from Kuwait and

1961.8.14 from Mombassa; lounded by the

Natural History Museum, London and the

Museum National d'Histoire Naturelle de

Paris.

Description. —Only two complete speci-

mens (the holotype and one paratype in

sample CUAL3FEB97). Holotype 8 mm
long, 0.6 mmwide with 58 segments. Com-
plete paratype 6 mmlong, 0.5 mmwide,

with 37 segments. Prostomium oval, slight-

ly longer than wide. Some specimens hav-

ing three pairs of eyes, with two posterior

pairs slightly superimposed, anterior pair

sometimes very close to each other but also

separated in other specimens. Caruncle

smaller than prostomium. Notosetae con-

sisting of paleae and spines. Paleae serrated

on their margins, without hoods on middle

and midline groups, dorsal surface moder-

ately knobbed (Figs. IC-F, 2B). Middle

group paleae of midbody numbering 20-

30; middle, symmetric paleae with eight or

nine internal longitudinal ribs and conical

tapered tips (Figs. IC, 2C); lateral middle

group paleae asymmetrical with tips direct-

ed to middle ones, with eight internal ribs

(Fig. ID); central paleae shorter than lateral

paleae in middle group. Middline group pa-

leae about seven, each with denticulated

surface midrib (Fig. IF). Lateral group pa-

leae gradually more slender and smaller

from the principal group to the anteriome-

dial spines (Fig. IE). Three spines slender

and denticulated in each parapodia on an-

terior group (Fig. IG). Neuropodia with

characteristic setae (Fig. IH-J). Parapodial

gland in the base of dorsal and ventral cir-

rostyles and in the inferior part of neuro-

podia (Fig. lA-B).

Remarks. —Two very similar species

with slender paleae have been previously

described: C. elegans Bush, 1910 and C.

ehlersi Gravier, 1901. Chrysopetalum ele-

gans differs from C. ehlersi in having well

developed interramal glands with spindles

of fibers, as well as in having wider neu-

rosetal blades (Perkins 1985). The geo-

graphical distribution of these two species

is also different: C. elegans has been re-

ported from the Caribbean (Bermuda and

Cuba), Gulf of Mexico, and Florida, where-

as C. ehlersi has been reported from the In-

dian Ocean (Gulf of Aden, Persian Gulf and

Kenia). Chrysopetalum elegantoides n. sp.

from Coiba has cirrophoral glands but lacks

interramal glands, although it is very simi-

lar to C. elegans in the shape of the paleae

and the width of the neurosetae. The spec-

imens from Coiba have been compared

with specimens of C elegans from Cuba
(San Martin 1986). The specimens of C
elegans from Cuba have very conspicuous

interramal glands, confirming that this char-

acter has value for segregating species (Per-

kins 1985). Comparisons have also been

made with specimens of C. elhersi 1941.

Specimens from Kuwait and Mombasa are

not C. ehlersi, and perhaps represent an un-

described species. They differ from C eh-

lersi in having conspicuously broader hood-

ed paleae, whereas the specimens from the

Red Sea perfectly agree with the original

description (Gravier 1901). Chrysopetalum

elegantoides shaxes with C. ehlersi the ab-

sence of an interramal gland and the similar

shape of acute paleae, but they differ in sev-

eral features: the median antenna in C. ele-

gantoides is shorter than those in the spec-

imens of C. ehlersi', C. elegantoides has

proportionally more slender paleae than

does C ehlersi, which is more evident in

the middle group and the lateral group pa-

leae (Figs. IC, E, 3C, E); the tips of the

paleae are sharper in C. elegantoides (Fig.

ID) than in those of C. ehlersi (Fig. 3D);

midline group paleae have the denticulated

midrib displaced laterally in C. ehlersi (Fig.

3F) and centered in C. elegantoides (Fig.

IF); the bidentation of neurosetae appears

to be more pronounced in C. elegantoides

(Figs. IH-J, 2E, F) than in C. ehlersi (Fig.
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Fig. 2. Chrysopetalum elegantoides n. sp. Scanning electron micrographs (SEM). A: Anterior end, dorsal

view; B: Paleae, anterior setigers; C: Paleae, middle setigers; D: Middle parapodium, posterior view; E-F:

Compound falciger neurosetae.

3G-I); the neurosetal blades are shorter but

they have the same width (they measure 44,

35 and 15 |jLm long in C elegantoides, in

the superior, median and inferior setae of a

midbody parapodium respectively, and 57,

41 and 20 |jLm long in C ehlersi, respec-

tively. The cirrophoral gland is relatively

larger in C. elegantoides than in C. ehlersi

(Figs. lA, B, 2D, 3A, B).

The presence of three pairs of eyes has

been reported before on other species: Bush

(in Verrill 1900) found some specimens

with six eyes in the syntypes of C. elegans,

although Perkins (1985) reported only two

pairs.

Etymology. —The specific name is given

because of the similarity between this spe-

cies and C. elegans {-oides — similar to, in

greak) which lives on the other side of the

Isthmus of Panama.
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E

G

Fig. 3. Chrysopetalum ehlersi. NHMLZK 194L4.4.238. A: Parapodium middle segment anterior view; B:

Same, posterior view; C: Tip of palea, central part of middle group; D: Same, from lateral part; E: Palea, lateral

group; F: Palea, midline group; G: Upper compound falcigerous neuroseta; H. Middle compound falciger; I:

Lower compound falciger. Scale A, B: 0.195 mm; C-I: 20 ixm.
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Fig. 4. Chi-ysopetalum maculata n. sp. AR1SEP98. A: Anterior end. dorsal view; B: Anterior end without

paleae, dorsal view; C: Right parapodium, middle segment, anterior view; D: Left parapodium, middle segment,

posterior view. Scale A: 0,195 mm; B: 0,18 mm; C, D: 97,5 jjim.

Habitat. —Blocks of dead Pocillopora

spp.

Geographical distribution. —Pacific coast

of Panama.

Chrysopetalum maculata, new species

Figs. 4-6

Material examined. —Holotype: ARl
SEP98(1) (MNCN 16.01/8530a), paratypes:

AR1SEP98(3) (MNCN 16.01/8530b).

Additional material examined. —
AR1SEP98(10).

Description. —Holotype anterior frag-

ment 4.12 mmlong, 1 mmwide without

setae, 30 segments; largest paratype anterior

fragment, 2.76 mmlong, 0.8 wide, 23 seg-

ments. Fragile, broad body, white to pale

brown. Silver to gold-colored paleae fans,

often flecked with brown spots, covering

worm completely, median paleae interlock-
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Fig. 5. Chrysopetalum maculata n. sp. AR1SEP98. A, C: Tips of paleae from lateral part of middle group,

middle segment; B: Tip of palea from central part of middle group, middle segment; D: Palea, midline group;

E: Paleae, lateral group; F: Palea, lateral group G: Lower compound falciger neuroseta; H: Middle compound
falciger; I: Upper compound falciger. Scale A-C: 20 iJim; D: 48 |xm; E: 20 fxm; F: 48 |xm; G-I: 20 ixm.

ing at mid-line, forming distinct convex

median ridge (Fig. 4A). Prostomium wider

than long, with two pairs of garnet eyes,

some specimens with an additional central

eye. Palps about twice longer than wide

(Fig. 4B). Rounded caruncle with cilia (Fig.

6B). Mouth covering semioval (Fig. 6A),

eversible proboscis with two stylets. Noto-

setae consisting of only very broad paleae,

anterior group spines absent. Middle group

paleae of middle segments about 20-22,

with dorsal surface strongly knobbed, with

9-12 internal longitudinal ribs (Fig. 5 A-C)
and, sometimes, with hooded tips; various

symmetrical paleae in the centre of the fan

(Fig. 6D). Midline group bearing about five
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Fig. 6. Chrysopetalum maculata n. sp. AR1SEP98. (SEM). A: Anterior end, ventral view: B: Ciliated ca-

runcula; C: Left parapodium, middle segment, anterior view; D: Tips of paleae from middle group, middle

segment; E: Upper compound falciger neuroseta; F: Middle compound falciger neuroseta.

paleae with denticulate midrib and six lon-

gitudinal ribs (Fig. 5D). Lateral group con-

sisting of one long, broad and acutely

tipped palea with five or six longitudinal

ribs, originating near acicula (Fig. 5F) and

two or three more slender, shorter paleae

originating laterally (Fig. 5E, 4C). Com-
pound falcigerous neurosetae numbering 20

to 30 with blades moderately long. Upper
few blades distinctly longer than adjacent

ones, gradually shorter ventrally. Dorsal

blades 55 ixm long, with short and coarse

serration (Figs. 51, 6E); middle blades 38

|jLm long, with long and stout serration

(Figs. 5H, 6F); ventral blades 28 [ixn long,

with fine, moderately long seiTation (Fig.

5G). Interramal region of middle parapodia

ciliated on anterior side. Glands containing

spindles of fibers in dorsal cirrophore (Fig.

4D).
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Remarks. —Chrysopetalum maculata n.

sp. resembles the general aspect of the spe-

cies of the genus Arichlidon Russell, 1998,

because of considerably broad shape of the

body and paleae, as well as the golden color

of the paleae with brown scale spots. How-
ever, the diagnostic characters place this

species in the genus Chrysopetalum. Chry-

sopetalum maculata differs from other spe-

cies of the genus in having very broad

knobbed paleae and in lacking spines on the

notopodia of middle segments. Chrysope-

talum remaneii Perkins, 1985 and C her-

nancortezae Perkins, 1985, have very nar-

row paleae and notopodial spines. Chryso-

petalum elegans Bush, 1900 also possesses

very narrow paleae and their typical inter-

ramal glands could not be observed in the

studied specimens. Chrysopetalum debile

(Grube, 1855), C occidentale Johnson,

1897, C floridanum Perkins, 1985, and C.

euripalea Perkins, 1985, have also narrow

paleae, and tips of the paleae are displaced

and have notopodial spines. The definition

of C. elongatum (Grube, 1856) is conflict-

ing and not clear (Perkins 1985) since

drawings and descriptions are incomplete.

The most similar species is C heteropalea

Perkins, 1985, because both C maculata

and C heteropalea lack notopodial spines,

posses dorsal cirrophoral glands, the ante-

rior side of middle parapodia in the inter-

ramal region is ciliated, and the shapes of

neurosetae and paleae are similar. The tips

of the paleae of C heteropalea are also dis-

placed as in C. maculata and both present

symmetrical paleae in the centre of the mid-

dle group. Paleae of C. heteropalea are con-

siderably narrower, with 8 longitudinal ribs

and lack knobs in their dorsal surface; in-

stead, there is ornamentation consisting of

numerous and irregular transversals ribs

that is not present in C maculata. Chryso-

petalum heteropalea has also visible glands

in the neuropodia and ventral cirrophores,

which have not currently been found in

specimens of C maculata. Neurosetae are

similar in both species, although C macu-

lata does not present the typical lowest

compound falciger that occurs in C. heter-

opalea and middle compound falcigers are

slightly different. The caruncle of C ma-
culata is ciliated, differing from that de-

scribed by Perkins (1985) for C. heteropa-

lea.

Etymology. —The species name derives

from the latin macula ( = spot), in reference

to the numerous dark spots on the surface

of paleae.

Habitat. —Intertidal coarse sand.

Geographical distribution. —Pacific coast

of Panama.

Chrysopetalum occidentale Johnson, 1897

Fig. 7

Chrysopetalum occidentale Johnson, 1897

161, pi. 5, figs 15, 16, pi. 6, Figs. 17-19

Monro 1933a: 19; Hartman 1961: 56, 57

1968: 185, 186, Figs. 1-5; Fauchald &
Reimer 1975: 82; Fauchald 1977a: 71,

Figs. 18 a-c; 1977b: 10, Perkins 1985:

869-871, Figs. 3, 4.

Material examined. —CMl SEP98 (1+1
fragment), CUAL8FEB97 (1 fragment).

Remarks. —Only one anterior fragment

of 15 setigers and two middle fragments

were collected. The specimens agree gen-

erally with the description of Perkins

(1985). The anterior fragment lacks the me-

dian and left antennae, and we can not com-

pare these structures with Perkins' descrip-

tion (1985). Middle group paleae have ob-

tuse tips and eight to ten internal ribs (Fig.

7C, D). Midline group paleae have the den-

ticulated midrib slightly displaced laterally

(Fig. 7F). Lateral group paleae are slender

(Fig. 7E). Blades of compound falcigerous

neurosetae are bidentate, gradually decreas-

ing in size dorsally to ventrally (Fig. 7G,

H).

Perkins (1985) established some differ-

ences between the specimens from Califor-

nia and those from Mexico. The number of

paleae in the middle group of specimens

from the first locality is between 35 and 40

and in Mexico they have a maximum of 30

paleae. In Coiba, the specimens found have
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Fig. 7. Chr-ysopetalum occidentale. CM1SEP98. A: Left parapodium, setiger 14, anterior view: B: Right

parapodium, same setiger, posterior view; C: Palea, middle group, central part; D: Palea, middle group, lateral

part; E: Palea. lateral group; F: Palea, midline group; G: Upper compound falciger neuroseta; H: Lower com-

pound falciger. Scale A, B: 0.195 mm; C-H: 20 |xm.

between 15 and 24 paleae in the middle

group (Fig. 7A, B). Midline group paleae

number about six in California and about

four in Coiba.

Type locality. —California.

Habitat. —Rocks (Hartman 1968), hold-

fast (Perkins 1985), intertidal (Fauchald

1977a), dead coral {Pocillopora spp.).

Geographical distribution. —According

to Perkins (1985) the distribution of this

species is localized in the East Pacific, from

the southern California to Panama.
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Key to Chrysopetalum Species in the

Panamanian Pacific

la. Anterior group of paleae and spines

{sensu Perkins 1985) absent. Body and

paleae very broad C. niacidata n. sp.

lb. Anterior group of paleae and spines

present 2

2a. Middle group paleae with acute tips

(see Fig. 2C-F), and narrow subtermi-

nal region, without hoods or remnants

in the distal end of paleae

C. elegantoides n. sp.

2b. Middle group paleae with obtuse tips

(see Fig. 8C-F) and enlarged subter-

minal region, hoods or remnants gen-

erally present C. occidentale

Acknowledgements

Wewish to thank the Agenda Espanola

de Cooperacion Internacional (AECI) for

partial financial support of the survey and

Instituto de Recursos Naturales Renova-

bles (INRENARE) for logistical support in

Coiba, especially S. Castroviejo, I. Tunon,

L. Jimenez, C. Pechio and N. Bastida

(Mali-Mali). Special thanks are due to E.

Lopez and A. Laborda, members of the

scientific staff. We are grateful to the fol-

lowing people for the loan of material: M.
Villena from Museo Nacional de Ciencias

Naturales de Madrid (MNCN) for the loan

of specimens of Chrysopetalum elegans,

M. Lowe from the Natural History Muse-
um, London (NHM) for the loan of spec-

imens of C ehlersi (1941.4.4.237-238,

196L8.14, 1969.192) and E Pleijel for the

loan of specimens of C. ehlersi (A 39)

from the Museum National d'Histoire Na-

turelle de Paris (MNHN). We appreciate

the collaboration of E. Salvador at the

SEMunit and J. Marugan for the revision

of the English version. Special thanks are

extended to T. Perkins for his comments
and advise. Our acknowledgements to the

referees of the manuscript.

Literature Cited

Capa, M., G. San Martin, & E. Lopez. 2001a. Syllinae

(Syllidae: Polychaeta) del Parque Nacional de

Coiba, Panama. —Revista de Biologia Tropical

49(1):103-115.

-, , & -. 2001b. Autolytinae, Eu-

syllinae y Exogoninae (Syllidae: Polychaeta)

con comentarios sobre la ecologia y la biogeo-

grafia de la familia Syllidae del Parque Nacio-

nal de Coiba, Panama. —Revista de Biologia

Tropical 49(2):62 1-628.

-, , & . 2001c. Description of a

new species of Parasphaerosyllis (Polychaeta:

Syllidae: Syllinae). —Proceedings of the Bio-

logical Society of Washington 114(l):280-284.

Ehlers, E. 1864. Die Borstenwiirmer (Annelida Chae-

topoda) nach systematischen und anatomischen

Unterschungen dargestelt. Leipzig, Wilhelm

Engelmann, xx + 1-268, pis. 1-11.

Fauchald, K. 1977a. Polychaetes from intertidal areas

in Panama, with a review of previous sallow-

waters records. —Smithsonian Contributions to

Zoology 221:1-81.

. 1977b. The Polychaete worms. Definitions

and keys to the orders, families and genera.

—

Natural History Museumof Los Angeles Coun-

try, Sciences Series 28:1-188.

, & A. A. Reimer. 1975. Clave de poliquetos

panamenos con la inclusion de una clave para

todas las familias del mundo. —Boletin del Ins-

tituto Oceanografico Universidad de Oriente

Cumana 14(l):71-94.

Gravier, M. C. 1901. Contribution a I'etude des anne-

lides polychetes de la Mer Rouge. —Nouvelles

Archives du Museum Paris, ser. 4. 3:147-268,

pis. 7-10.

Grube, E. 1855. Beschreinbungen neuer oder wenig

bekannter Anneliden. —Archib fiir Naturgeschi-

chte, Berlin 21:81-136, pis. 3-5.

. 1856. Annulata Orstediana. Enumeratio An-

nulatorum, quae in itinere per Indiam occiden-

talem et Americam centralem 1845-1848 sus-

cepto legit cl. A. S. Orsted, adjectis speciebus

nonnullis a cl. H. Kroyero in itinero ad Amer-

icam meridionalem collectis. Pt. 1. —Videnska-

belige Meddeleser fra den naturhistoriske For-

ening i Kjobenhavn, vol. for 1856:44-62.

Hartman, O. 1961. Polychaetes annelids from Califor-

nia. —Allan Hancock Pacific Expeditions 25:1-

226.

. 1968. Atlas of the Errantiate Polychaetous

Annelids from California. University of South-

ern California, Los Angeles. 828 p.

Johnson, H. P. 1897. A preliminary account of the ma-

rine annelids of the Pacific Coast, with descrip-

tions of new species, part 1 . The Euphosynidae,

Amphinomidae, Palmyridae, Polynoidae, and

Sigalionidae. —Proceedings of the California

Academy of Sciences, sen 3, Zoology 1:153-

199.

Laverde-Castillo J. 1986. Lista anotada de los polique-



VOLUME116, NUMBER1 95

tos (Annelida) registrados para el Pacifico Col-

ombiano con notas preliminares de su zoogeo-

grafia. —Actualidades Biologicas 15(58): 123-

130.

Lopez, E. G. San Martin.P. Cladera, & M. Capa. 1997.

Fauna de Anelidos Poliquetos del Parque Na-

cional de Coiba (Panama). In: S. Castroviejo

(ed.). Flora y Fauna del Parque Nacional de

Coiba (Panama), p 57-73.

Monro. C. C. A. 1928a. Polychaeta of the Families

Polynoidae and Acoetidae from the vicinity of

the Panama Canal, collected by Dr, C. Crosland

and Dr. Th. Mortesen. —Journal of the Linnean

Society of London 36:553-576.

. 1928b. Papers from Dr. Mortensen's Pacific

Expedition 1914-16, 45. On the Polychaeta col-

lected by Dr. Th. Mortensen off the coast of

Panama. —Videnskabelige Meddelelser fra

Dansk Naturhisurisk Forening 85:75-103.

. 1933a. The Polychaeta Errantia collected by

Dr. C. Crossland at Colon in the Panama region

and the Galapagos Islands during the expedition

of the "St. George". —Proceedings of the Zoo-

logical Society of London: 1-96.

. 1933b. The Polychaeta Sedentaria collected

by Dr. C. Crossland at Colon in the Panama

region and the Galapagos Islands during the ex-

pedition of the "St. George". —Proceedings of

the Zoological Society of London: 1039-1092.

Perkins, T 1985. Chrysopetalum, Bhawania and two

new genera of Chrysopetalidae (Polychaeta).

Principally from Florida. —Proceedings of the

Biological Society of Washington 98:856-915.

San Martin, G. 1986. Anelidos poliquetos procedentes

de la I expedicion cubano-espanola a la isla de

la Juventud y archipielago de los Canarreos.

Familias Chysopetahdae y Amphinomidae.

—

Revista de Investigaciones Marinas 7(1): 17-30.

-. In press. AneHdos poliquetos. Chrysopetali-

dae. In Fauna Iberica. Ramos, M. A. et al., eds.,

Museo Nacional de Ciencias Naturales, CSIC,

Madrid.

- E. Lopez, M. S. Redondo, M. Capa, P Clad-

era, & A. Laborda. 1997. El bentos marino del

Parque Nacional de Coiba (Panama). Pp. 33-55

in S. Castroviejo, ed.. Flora y Fauna del Parque

Nacional de Coiba (Panama), AECI, Madrid,

534 pp.

-, E. Lopez, & A. I. Camacho. 1998. First record

of a freshwater Pisionidae (Polychaeta): de-

scription of a new species from Panama with a

key to the new species of Pisione. —Journal of

Natural History 32:1115-1127.

Schmarda. L. K. 1861. Neue wirbellose Thiere beo-

bachtet und gesammelt auf einer Reise um die

Erde 1853 bis 1857. vol. 1. Turbellarien, Rota-

torien und Anneliden, Pt. 2. —Leipzig, Wilhelm

Engelmann, Pp. 1-164. 22 pis.

Verrill, A. E. 1900. Adittions to the Turbellaria, Nem-
ertina, and Annelida of the Bermudas, with the

revision of some new England genera and spe-

cies. —Transactions of the Connecticut Acade-

my of Arts and Sciences 10:595-671.

Watson-Russell, C. 1998. Description of Arichlidon

new genus and two new species from Australia;

Bhawania reyssi redescribed and assigned to

Arichlidon (Chrysopetalidea: Polychaeta).

—

Beagle 14:159-176.

Webster, H. E. 1884. The Annelida from Bermuda, col-

lected by Mr. G. Brown Goode. —Bulletin of

United States National Museum 25:307-327,

pis. 7-12.


